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(57) Abstract 

Error correction codes interleaved in the 
data direction on a disc are grouped into a 
block as a unit of error correction, and data is 
recorded/reproduced in a disc format where the 
order of input/output of user data in the error 
correction unit, i.e., in an ECC block, is made 
to coincide with t^e error correction code 
processing direction. Coding can be started 
upon the arrival of data required to generate 
one code without waiting the arrival of all data 
for one ECC block, and the user data can be 
sent out upon finishing error correction of one 
code without waiting for the end of error 
conation of one ECC block. Since the 
direction of correction code is the same as that 
of the user data, no memory is required to 
rearrange the data and the scale of the hardware 
configuration can be small. Furthermore, the 
traffic of data between a buffer memory and the 
outside is tight and arbitration of bus is easy. 
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^ W ^ T- ^ *^ O C -pj fil T' $) S „ 

t-J^^tc. m\(D\yyX\ 2 l^miKi-r^miCD^i^T'i^^a.x- 
^122 ^2©U>X1 2 3^iKffi!}t5^2<7)r^^ax~^ 
1 2 4^iiff;i5„ ^20b>Xl 2 3{±. iSj^fcit/f ^ ^ v;, /7 

I6jt::qjfjfd:^2©^ii5'^^ax-^ 1 2 4±(C:^tg^ti. ^^gpj 
UlkmiO. 5 i:^c-^T^^5o ^fc. mi©b>Xl 2 la:, ^2 
OU>Xl 2 3© ±;5{rj5l^T> 2 CD^j^T' d^^^ix-^ l 2 4 
^ttS'JomiO^iiT'^^ax-^^ 1 2 2±tCi^«g^n. 3fcll|±6D 

^fcT^-rj^^l 0 l®f^lS?iLJOT$;5£i&UT,{B0/||3i$^fo7-'-<;^ 



26 



C®iiL];^/MWMiHl:7P >J/ ^ 2 0 0 ji, 7'ru >5r-i^3 > I / 

-^<^i^SSff-5i7>ej.-^(CPU : Central Processing Unit)2 
0 27kXly~\f:V\^-iyB>^W2 0 3<£«{(XS. l-JBT-tTh 
U 3 >M?fiftP 2 0 3 >'N- y 7 r X ^ U 2 0 4 E C CMBI! 

2 0 8 $:DISx.^i: t ^fc. .hgB-b^^p^^^' = >^i;x^ b-^s? 2 

^feS2 1 lsu^^2^^^^g{J2 1 2^m^?>o ±.m^m^2 0 8 it. 

±fiBr~t h i.-i/3>Mgf5 2 0 3 A^etfti^^n^HD^x-^J'tz 

^!S/ii^S±3d-bWi'i$^g[5 2 1 2^z^^t^^oiZtJi'^X\,^^o * 
fc> ±^'3>'1^->«gf52 1 Hts APC, VFO, POco^"?^- 
y^^Mt^c ^ LTs ±sO-bl/i^iJ'/5j5 2 1 2lt. Aiid-t^^i^^ 

UT. ±Hd^f3gfi2 0 8 t/i6'~>ft^^2 1 l0^aj;^j:£31iR-r 



27 



*CPU 2 0 2tC{ft-$&t-So Sfc. C:0-b>J'^|^]^^ ^>^i;x;t. 

^>i5^{By-^lt-:ftlcbrx .id^iU^tl. J:«d^!^S15 2 0 8 . M^'->^ 
ifcg|J2 1 17kX^-t)y^^^2 1 2 0llftfliim^fT^tt*){I. ffl.^. 

7 (c#t|>^-f § j^^ (;;^^^^^^^^ CPU 2 0 2li, rrU'ir-i^a 

»)*StmffP2 1 3^ram2 1 4>£DI§;t?,o ±HflfSJm!femf5l5 2 1 3 

^ ^>y^^^^{cJ$o■V^T^ ±Hd'^iigg|5 2 0 8 {3 ibS:^ 5 R L L ( 1 , 
7) 'm^mAznmt^Rhhil , 7)^^M&P>^.^i'>^;i. 

adT'- hT h 1/ - 3 >Mgi5 2 0 3 tft!^^ § J; ^ 1 55: ^ X u § o 

t-{is Bl 2 1 A t ^sf J;^ (c, ^— IfT-*— ^jft^Tru-^ — 3 >{Rij 
d>^ECCMJlf;i5 205 {3jlie.ns CPU202*»?,IDm^St>' 



wo 99/31 661 PCT/JP98/05593 

28 

ED c'mmit>n. e cca:>u- i^^nscihfc 
iidtJE ccmmts 2 0 5 {i. 7 T ^ ^ u 2 0 4 h{3 1 E c c 

7 D -y ^ © - lf 7^ - ^ i5 ^ ^ |i!f o c h < . 1 fi? 11 fig t 

•>7r^^ g 2 0 4 UzMM^hrcECCyuy-i7[H<Dr=-^{t. 
LU^^^n^^ \ >^^v'x^.U-^ 2 0 6d>^©^^' ^ Vi^'fs^ 
T'^N^nSrTci^^nS-^^-b^^c^)^^ A hgd^llg|5 2 0 8 

(C<tt)RLL(l. 7)^^gt3^n. ±fiil-tP^^'{?!152 1 2-^i^\^x. 
I:dcl^^^~>^j£;7jcfai2 1 1 J; t) A P C , VFO, SS, 

^--e. ±Sd^-bf M/-iX3 >M!}^|J2 0 =j^^D>>^ 

^\<^rW.mm2 1 4{3 j:>)RLL(l , 7)fSi3$fTU, 02 1B(3 

/Tst-J;-9{CA-<>7r/tU 2 0 4 {c.pifn7^-^^^ilSo ^LTx E 
CCMa(5 2 0 5Ty:ECC7=-*3J- ^'A^^Ti^n. EDC^x>y^.*J 
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f5{3,iT,K^f ^f;,:l??^igif. ttiK J; < . .LggE c c r p & i frsij.:^ 

rcn^fm'^2 3 5 (t,fi#9~h' 2 0 7, ^1 U >7 - K 2 8 ) . ^' 
^fi= 2 3 5 (ti5^7-K= 2 0 6 , U ^ 7- K = 2 9 ) , >r 



« • 



wo 99/31661 PCT/JP98/05593 
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> ^ ~ ~zr 3 2 0 (DE C C yu i7 tlu\^^ iz. ECCra 

•fe^^'0!(=16. 7U-A^=47. 7U-AJ5=1 OOM"^ h 
n^&=2 3 5. -<>i$'--U-yM=3 2 0 
•b:>i^ID = 2 0^ k=l 

^UTs (!*fI2 2{^fjsLfcECC:rD-;;^{i, E C C D >v ^ [Aj© 

C ® ^i^© E C C :/ p «v ^ 1^ r- CD 7 P - Aflli^ & 1^ 2 3 7i< L . 
^-^^-'J/ hco3firauf^0Mfi!o$lkl2 4ii^<-ro H(g, 

h) ii^^y^^mrtjit>io^^^ iBmm. Rig, h)it^^~^ 

^-y hmicO2 0^U hCD^ms U(g, h)tiOL-^y:-^^ E 
(g, h)(iii-ifT=^-^®H.'Jt)«^rti:3-K(EDC:Error Detection C 

u , ^/(Dmizmt>ib TiiL<Dnmm ^^t^ztizxij^^ion, 

D(i, j)hB(s, t, u, v)(Dmm^:^X-Mtt. 
B(s, t, u, v)=D(i, j) 
= D ([(((( 4 7xs)+t)x5+u) x20 + v)/20]% 
235, ((((47xs)+t)x5+u)x20+v)%320 



wo 99/31661 PCT/JP98/05593 
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h)(DJjb'MtmtlZbrz^.Xr^. D(i. j)tR{g, h), U(g, 
h), E(g, h)©fjy^i:tT3lc-ri:. 
R(g, h) = D( i , j ) 

= D((h%2 0 6 )+l, 2 0 xg+[h/2 0 6 ]) 
= D( h+ 1 , 2 0 X g) 

tztcb. g{iO~ 1 5 

U(g, h)=D(i, j ) 

= D(.((2 0 + h)%2 0 6)+ 1, 
2 0 Xg + [(2 0+h)/2 0 6]) 

E(g, h) = D(i, j) 

= D(((4 1 1 6+h)%2 0 6)+ 1 , 
2 0xg + [(4 1 1 6 + h)/2 0 6]) 
tztzL. h{i0~3. gjiO- 1 5 

H(g, h) = D( i , j ) 

= D( 0 , 2 0 X g + h) 
tztzL. hiiO~l 9, g{±0-l 5 

0?«^{i"7U-A^fitl7^-^Ji2 0^?|:^^-^.S{I 1 6®prr 

5o 



wo 99/31661 PCT/JM8/05593 

32 

S tc. mmi 1 3 (c: /j< Lfc 1 -b ^ ^ T- 1 E C C 7 D ^ ;&-^faJi 
LtzE C era y 

7U-A&=47. 7l.-Ai^= 1 0 0 AW h 
±^^1^=2 0. k= 1 

C (7) E C C 7*D (i, E C C 70 ^ I^J ® ^ - If t"' - ^J' 4 K 
2 Ov'W h{::fe^. 

t^^|g5(=32^ 7U-Alg(=47. 7b-A|^=5 h 
?f^^= 2 3 5. ^>i^-^)-r^=320 
-bi^^ I D= 1 k= 1 

COE CC7"P y E C C:7d y^fH(D^-~^7=-^i^6 4 

on^m^iz3 2mpfriz^m^n?>. ttz. -fe^?^ i Da^-t^^ 

E32 2^c^^b;tECC:/D>y^^i, ..tiifi0Ba6{3>7;ufc 
ECC7'D>y^'i:|Hl|t(c, ECC7'D>j'^'|*|C!)^-if7---;$?|±6 4 
KBT% mf$,ti>-\z^^mfs^l 6T?feoT> -b ^ ^ I D d^^i+t 



wo 99/31 661 PCT/JP98/05593 
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n'0^= 2 3 5. '1'>^-'J-:ri^=3 20 

■fe^^ I D = 2 Os k= 1 

-b^p<>hM=5^ p = 4> i^-r-fe ^ig(= 6 4 

64KB. Mftio-r5-b^i5'lg(l 6-t:> y U - A-m^"-^ it 5 

?<r^^= 2 3 5. ^'>^-U-y:K=3 2 0 
•fei'^ I D = 2 0. k= 1 

■b^^^>h5=10. p = 2. ■t^y•b^^iKc=3 2 
i:bfeE C Crp -y^T'ti. E CC:rp^y ^(*)^D^-^f7^-^^;:)^ 
h^&-e2@0ffc^^^tlSo 



■t t 



wo 99/31661 PCT/JP98/05593 
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mK.lt. W2 5lc>TN-rJ:^(c. 2 0 7 9- K(Df^iJ7- Ki: 3 0 

9 - K CD U 7^ Y 7 - K o ?v|F rj S 3 2 0 V > m T 7- P .y ^ <b L 
rznU^i}S2 3 7 (+il/$fir7-h- 2 0 7 , /N-'JT^-f 7-H3 0) . 
>>5,_t;_:/^3 2 0oECC7-D •yi^fCiJV^T, ECC:rD«y^ 
CDT---^{i, IS12 6 A{C7b-A|J5n!£$7fx-rj:^{;. 
v^-^^;{)*7 hT. M;tli*(l, 7)g^.ia^n5ilhfcj;0> 
1 7U-A7 9a-^ |.;0Jg|2 6 B{c^>-ri9{c9 4 8^^>^)Vt 

C©f>fl2 6 A, 112 6Bt^jsL;t7U~A;^iiE'eii. B{s. t, 
u, wW^m^tiXmis, t, u, w)fc5feoTV^S<, cici-c. s 
tt-b^^. tli7b-A, u{i-tr^^>h, vltv'-'^iJU h)X' 

D ecu- K^^mn-rsD CC^-\'>^;i/^^gS{t5i:i:*,T-g2.o 

112 7(3x^-f ;^^±c7)SBM-^^'-^(Z)^?|fil4^^-rj;-5{c, 1 7 
U - A ( f rame ( channe I ) ) # tiJi c?) ^ -V' > ;f. jrij ® ^3=1 ;7 ^ _ 2^ ^ ^^ 

Smnn^ti, ^^>(Z, 6 0 7b-A(frame(channel))O^Bjf 

(3 A PC, vFogR^Mu mmzn'sxhT>^jiFo^mmi. 
^^'y-oum^ndrzsb(D^^;^i^->mmx'$>hc ^tz. vfo 

9c9A^7i<ty I/-Ai/>^FSO i:^<Df(!iCD7 U-Ai/>:i7 F S 1 



wo 99/31661 PCT/JP98/0SS93 

35 



^imvxu^i^^ VFOhF s<Drtjj{c-fe^i5'i.>^s s^Ans 

^Pi^m=16. 7U-A^=60. yU~M.hk=7 9/U h 
n^&= 2 3 7^ >i5'-';-:7M=3 2 0 
•fei'iJ' I 2 0. k= 1 

•t^^^>h^=K p=20. +J-7-'lr^^t!(=3 2 0 

CC-e. ECC >^D.;/^F^T*©7U-A^fig$|g|2 8{3^<LTS) 

So 

02 5{C7T<U/cECCro>;'^?{;^}V^T. ;^ ^^±^07^-^$' 
®v^-i5'X;-f.'l]{i. B(s, t, u, ^^)<D^mtrJ:t>ibs, t, u, 
V (omiz. ±fir A, Tffi©iil^j# 0 ^i:5c:i:{c:j;»)-^x.6ti. D(i, 
j) this, t, u, v)©R)^^jtx-ai-i:^ 

B(s , t , u , v) = D( i , j ) 

= D([((((60xs)+t)x79+u)xl+v)/l]% 237, 
((((6 0 X s)+t )+t )X7 9 + u)x l+v)%3 2 0 

T^'-f x^±® 1 :/D .j; E c c :rD '^^±0^5=^- 



wo 99/31 661 PCT/JP98fl)5593 

36 

^ -b ^ ^ I D ^ T CD ri T if: ^- J J C7) ^ f» #{ 9 - K (7) ;ia © 1 7 _ 

a - if 7^ - ^ CO ,sj ^ 5 J ^ r X ^ ^ inj tm\::,{zt^;ztt^'^^^o 

^J.--;/ h«fiim^0 2 9C7j-s1-o H(g, h)a:-s.i/>jrf|u^^^^^^ 

U(g, h)fi:z-lf^'_>5., E(g, h){iii-ifx~>$.© 
ri^miH::i- K(BDC: Error Detection Code)T-fe5o g{iT^-i5'J. 

hXDjjifntmi^izLrz^xj^^^ D(i. j)^R(g, h). u(g, 

h), E{g, h)®»^T-|^-rfc. 
R(g, h) = D(i, j) 

= D((h% 2 0 6 )+l, 20xg + [h/2 0 6]) 
= D( h+ 1 , 2 0 X g) 
tzfSly, ha;0-'19, gttO~l 5 
U(g, h) = D(i, j) 

= D(((20+h)% 2 0 6 )+l, 
2 0xg + [(2 0+h)/2 0 6]) 
AcJ^tx hli0'-4 0 9 5. g(±0~15 
E(g, h) = D(i. j) 

= D(((4 1 1 6 + h)% 2 0 6)+ 1 . 
2 0xg + [(4 1 1 6 + h)/2 0 6]) 
h{i0~3. gttO- 1 5 



wo 99/31661 PCT/JP98/05593 

37 

H(g, h)=D(i, j) 

= D{0, ((( 2 0 X g + h)/l )x 2 3 7 +(( 2 0 

xg + h)% 1 ))%3 2 0 
= D(0, ((20xg + h)x237%320) 

tztzL. httO~ 1 9> g{iO~ 1 5 

::®Bi2 5(3?7sb^::ECCrn>y^ty;, E C C p^jCDJ. 
— tfr'-^ISt^e 4KB. «5/^t5"fe^i^«Cd*l 6T*$)Ds 7 U~ 

igf$3 2 Oi:bT7U-A^BiiT=-^$^^^?f^{3i^^{:: 3 2 0Mim 

-b^^'^=16s 7l/-Ajg(=60. 7U-AM=158^Wh 
?f 5^:K= 2 3 7. -r >^-'J-7'M= 3 2 0 
-b^^J' I D = 2 0, k= 1 

-bi/^>hS=K p=20. -9-7-11 ^^|g(= 1 6 0 
h LfcE C C 7d «y E C C7p :i7p«gcD:i--tf t^-^^^i^jJ^ 

64KB. m^-rS-b^iJ'Igfe^i 1 6T-fei). 7 U~ A^tBl^^-^ li 
2^^4b*$(C 1 6 0aFJffC^>M)(^tL€)o -fe^iJ' I D{i. 1 ;w b# 

^it. -tj^or^2 5{z>i<LfcE CC7D >y ^'-efi, -fe 1 



wo 99/31661 PCT/JP98/05593 

38 

-b^>^l&=3 2. 7U-A|!&=3 0. 7U-AM=7 9 h 
??f0-i^= 2 3 7, >^5?-U~m=3 2 0 
-fe^^ I D= 1 Os k= 1 

■b^'V>M^=l> p=10. it>^-feiJ7iJ'^=3 2 0 
i: tfcE C C:/p E C C7"d -y ^^i^i® jl— tf 5=^-^^;(,j 

6 4KB. ^PjcfS-b^^J^lgcdsS 21?$, I), 7 U-A5fef/l5=-^ 3(p' 
^t^-^ti^J^4^{c 3 2 0ii7?f{3^^^nSo ■b^iJ' I D{i. 1 ^ W H 

■t^^m=Q4. y b-A^g(=: 15.7 l/-A:ft= 7 9 h 
?^^^=2 3 7. -(>^-~V-r^=3 2 0 
■tr^J^^ I D = 5> k= 1 

•t^;<>hS=l. p=5s "b-r-b^^|&= 3 2 0 

h tfcE CC7D E C C:/p "j^^'i^oa-ifx-^iScAsr 

64KB. mmt^-ti:7^WLt^e 4i!$>*), yu-A^tmy'-^i^ 

^^{ws ..hM®ia2 5tCrT<UfeE C C7d «y iJ'-eJi. ECC:^D 
^l^®^-if7^-^|gC^6 4 KBi: tfed*. fi?yA« 
^?^'^lg^=16. 7lx-A|g(=30. 7U-AS=79M^h 

-t^ ^ IB= 1 0, k= 1 

Hry^>h^=l. p=10. 6 0 



wo 99/31661 PCT/JP98/05593 

39 

3 2KB. rmt?>^^^mn 6T'$>?), y\^-A',m7'-'^t^ 

x-t^-7'-fe^iJ'3g()%-th7'-b^'^a!c(%H:modulo=fe7j^f ) tV-y-izi?^ 

)g 0 ^ {3 7 b - A fAj (7) !t\^ ^ M ^7) - iJ' L T 5 J" iE ^ fig (3 

D '^i7fl:Lfc?^51M*S2 3 8 (tS^7-K 2 0 7, ytrj^^^^^f, 
3 0) . >^-V-yM3 20cDECC^D.y^?fe, gl30B(3 
/T^rJ;oH2-D©-9-r:rD ^-^mrjUt^o E C C^p yi7(Dv'- 

N3 1 A{37l.-A^^^,X.1-J:dt> lyU-M.Or'-^ 

U-A 1 1 hA*EI3 1 Bfc^-rJ;-5{c 1 4 2 8^i'>;twi.i: 

CIOEIS 1 A, III3 IBtC^U/i7U-A#Afcta:. B(s, t, 
u. v) t^'MM^tiXmis , t, u, w)a:5&: oTinSo cct^ 



wo 99/31661 PCT/JP98/05593 

40 

U - A (frame ( channe 1 ) ) ijifi/: ® 5" > ^> ;l/ ^ij ® ^ afi (c 7 b - A J/ > 
i7FS^*f>JAn^ti. ^e)(wx 4 0 7U-A(frame (channel) )c35:JfejS 

tAPC, VFOfai*f^j-;jDU> ii^ti^;^ hT>r;wpo$^j-iiPL 

^ feA5cDi^:>t^'?^5'->Mfej6T'afe-5o ^fcs VFO 
tt. ^-ll^f {3 D ilfilH(7);t to P L L ^ ;{)^ i> /i to® M ^ > 

A^C^ «)C7) «nij {C TT 3& - ^j; ^ - > ^ ti 5o 

;tir^?£/^-r7 b-Ai^>^ F S O h^(D^(Dy h'yy^ Y S 1 
^feK)J'JUTV^5*^. VFO^:F ScoKSJ{::-b:i^i$'i^>^ S S&AtlS 
J;9{c LT* cl;^^o 
COE C C^D >y ^'Ttt> 

■fe^^$'?&= 1 6. 7U-A|SSt=4 0. 7U-AM= 1 1 b 

^^^M= 2 3 8> ^' >^57-U-y:K=3 2 0 
-b^^ I D = 2 0. k= 2 

-try^>h:a=K P = 20x ^zr-t^ 2 Q 

vryn ^y^^= 2 



wo 99/3 1 661 PCT/JP98/05593 

41 

^O^v'-^t^m^. B(s,, t. u, v)0^IKt&t)*,s, t, u, 

V 0ii{c±{iy.7!)» e yMKDmm^-^ ^^^}i\zx.^i^xhf\. D(i, 

B{ s , t , u, v) = D( i , j ) 

= D(([(({(40xs)+t)xll9+u)xl+v)/l]x2 
+ [s/'8]%2 3 8, ({((4 0 X s)+ t )+ t )x 1 1 9 + 
u)xl + v)%320 

^ > hMxity-t2i^^ ji4^}%-tt:/-t/7>5?^= 2 3 8 tV-y^'t'i^^ 
^ > httx•t^y^r^^$;ig[}%•^ty-b^^57fg(= 1 1 9 ^^^-^^^^^ 
^£?^fcL^**^s T^-f X^.h® 1 ECCr 

Oo?.t-5iiy-Hi^o37-KB*>e>(cffly^t-5o L)t*J-Qr. 
•V ^{3 J: ^M^s;^^ < i_if ;£flTjH^ ^cD/riuj t: iFil i; 

^-5/ hO#lfi)c<£m3 4(c>j<To H(g, hm^^y^mntrj:t>h 



wo 99/31661 PCT/JP98/05593 

42 

-t^^ID'fg^y. Rig, hnt^r'-'$':i~ y \^mi(D 2 0 JU h 

(DMm. u(g, h)ttzz.-if7^-^, E(g, h)a:a.— tfT-'-^cD 

0*^,15:3- H(EDC:Error Detection Code)Tfe5o gU=r~^J. 

^Ac^ .l:,£:i-1fx-^5^U(g, h )cDyj rnj^fi^l -^m^J- H E ( g , 
h)©;j|.'T|i:|SIC{cLfeMt5$. D{i, j)fcR(g, h), U(g, 
h), E(g, h)a)Mjt-e3^r^x 

R(g, h) = D(i, j) 

= D((h%2 0 6 )+2 , 2 0 Xg + [h/2 0 6]) 
= D( h+2, 20xg) 

U(g, h) = D( i , j ) 

= D(((2 0 + h)%2 0 6)+ 2, 
2 Ox g + [(2 0 +h)/2 0 6]) 
tctzL. hH:0~4 0 9 5^ g{i0~15 
E(g, h) = D(i, j ) 

= D(((4 1 1 6 + h)%2 0 6 )+ 2, 
2 0 X g + [(4 1 1 6 +h)/2 0 6 ]) 
tztcb. hli0~3. gliO - 1 5 

H(g, h) = D(i, j ) 

= D([g/8], (((40xg + h)/l)xil9 + 

((4 0 xg + h)% 1 ))%3 2 0 
= D([g/8], ((4 0 xg + h)x 1 1 9%3 2 0 ) 
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^Om 3 0 BiZ.i\Ltz E C C y D .y ^T-(i. ECC^Wy^ p^jo 
(Dm.tL. ^ ^ - j}-: 0 T? ^ 5 E C C :/ D -y ^ {C i5 {:f S ^ - 

hr^-^omm/mn-^Moztizx^s iec 
1 E c c ^^®rtTi}-:mt©^T<£^'Dci t >k < 1 n^mm 

0^ §21* {3 ij s t ;t ^ 5 i: ^ , 



wo 99/31 66 1 PCT/JP98/05593 
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C C y D ^ (Oy D ^17 B:^ 

tb. '^^^t^<:i{^ = ^yyuy^m.: H^mxm^mn^t%. 



wo 99/31661 PCT/JP98/(W5M 

45 

'"fmzfji z t^^ if ^c: ti^X' ^ s f y U 7*>{jJil£ u 5 J; 9 

•fe ^ IS ( % (inioduloiS; T> t ) -fe ^ ^ IR i: 5!)JS I ^ ^ T * 5 ^ X 

l^tzifi-oX. Ai^mizJifi^, ^^0^5j-(c7 iz-AFAjcoiT^^jgOD 
^ 5 o 



wo 99/31661 PCT/JP98/05593 

46 



^ ® $B Pfl 

s7 ir: 'J- ^ J|i;^3t-C :7 D -fb L T X ^ - aJ iH CD ^{fi L s ^ ^ -1/ 
iH ® -e S E C C y D «;/ ^ {I S -if X - ® A Hi 

/S^^^ft ^ d i: T S^v^jccDi^llfl^ 2 mco^y"^ x ^ ©IB 



47 



= ?^ M X > iJ' — U — 7";ft 

■b-'f X^fi^ce UA!>;fe1g|K(7)x'f 7^y7t—-^^if V'^^—^m^^ 



wo 99/31661 PCT/JP98/D5593 

48 

9. ±Hd-b^^ I D<7):S^^ 

p~AT'Mt. l:jCECC:rD >y i:/©:/^ <y^M 



wo 99/31 Wl PCT/JP98/0SS93 

49 
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